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1682-606X/Copyright ª 2015, TaiwanAbstract Spontaneous biliary perforation is a rare cause of surgical jaundice in infants and
children. It typically presents in infants aged 1e12 weeks. Fewer than 200 cases have been re-
ported in the medical literature. The lack of knowledge regarding the pathogenesis of sponta-
neous biliary perforation and its extreme rarity makes preoperative diagnosis and its
management difficult. We report a case of a 7-year-old boy with spontaneous biliary perfora-
tion, who presented with clinical features of acute peritonitis. Cholecystectomy with simple
drainage by using a T-tube resulted in satisfactory recovery. We suggest that in a jaundiced
child with symptoms of abdominal pain, distension, vomiting, acholic stools, and a previous an-
icteric period of good health, the diagnosis of spontaneous biliary perforation should be
considered if there is a triad of: (1) signs of peritonitis; (2) absence of pneumoperitoneum
on erect abdominal radiography; and (3) bilious abdominal paracentesis under ultrasono-
graphic guidance. Routine abdominal paracentesis is not recommended for infants and chil-
dren. Although there are several surgical options for the disease, cholecystectomy, flushing
of the bile duct and external biliary drainage, constitute the most favorable treatment. Pedi-
atricians and surgeons should consider this disease because early surgical intervention is the
only option for ensuring a favorable prognosis.
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134 R. Gupta et al.1. Introduction
Spontaneous biliary perforation is a rare surgical condition
in children.1 It was first reported in 1932 by Dijkstra.1 Based
on a literature review, fewer than 200 cases have been
reported in the medical literature.1 This condition typically
presents in infants aged 1e12 weeks and is extremely rare
in late infancy and childhood.1e3 The cause is idiopathic.2
Trauma and Choledochal cyst are two differential di-
agnoses that are ruled out in a child presenting with spon-
taneous biliary perforation.1e3 Preoperative diagnosis and
management of the condition is difficult. Early and limited
surgical intervention to achieve adequate external biliary
drainage produces optimal results.4 Herein, we report a
rare case of a 7-year-old boy with spontaneous biliary
perforation and discuss the dilemma in its management.2. Case report
A 7-year-old boy presented to our emergency room with
acute abdominal pain, abdominal distension, vomiting,
and acholic stools for 2 days. He exhibited an absence of
prodrome and was previously well with no relevant medical
history suggestive of hepato-biliary disease. On examina-
tion he had a feeble pulse, pulse rate of 140 beats/min
and a respiratory rate of 45 breaths/min with icterus.
Abdominal signs of generalized peritonitis were present,
with more tenderness in the right hypochondrium as
compared to other quadrants of the abdomen. Laboratory
values revealed hemoglobin of 11 gm/dL and total leuko-
cyte count of 17,000/mm3 or 17,000/mL. Liver function
tests revealed total bilirubin of 2.2 mg/dL (conjugatedFigure 1 (A) Intraoperative photograph showing mucus flakes ove
black arrow. (B) Intraoperative photograph showing perforation of t
after removing the mucus flakes).hyperbilirubinemia) and alkaline phosphatase at 249 IU/L
(high). Serum transaminases were normal. There was no
free gas under the domes of the diaphragm on erect
abdominal radiography. Abdominal ultrasonography (USG)
revealed fluid collection around the common bile duct
(CBD), gallbladder, and in the rest of the peritoneal cavity.
No calculus was demonstrated in the biliary tree. Abdom-
inal paracentesis under USG guidance revealed bilious as-
cites (with high bilirubin in the ascitic fluid). Computed
tomography (CT) was unavailable. The patient was resus-
citated, preoperative optimization was performed, and he
was subjected to laparotomy, because of the unavailability
of a laparoscopic facility.
Laparotomy showed bilious ascites (w200 mL, mostly in
the Morrison’s pouch) with mucus flakes over the gall-
bladder and in the Calot’s triangle (Fig. 1). A perforation
was observed in the CBD, immediately inferior to its junc-
tion with the cystic duct (Fig. 1). The patient underwent
cholecystectomy, thorough abdominal lavage, and external
biliary drainage with a T-tube after flushing of the bile
duct. The rest of the abdominal viscera were normal. The
patient was administered third generation cephalosporin in
the postoperative period.
On the 7th postoperative day, the patient developed
central abdominal pain, distension and episodes of vomiting
that were initially managed conservatively. There was a
recurrence of obstructive symptoms on the 16th post-
operative day, which necessitated a second exploratory
laparotomy. Numerous interloop small bowel adhesions
were revealed. Adhesiolysis was performed. The post-
operative period was uneventful. The T-tube was clamped
intermittently, beginning 3 weeks after the first surgery. T-
tube cholangiogram was performed at 4 weeks andr the gallbladder and in the Calot’s triangle, as indicated by the
he common bile duct, as indicated by the blue arrow (observed
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(normal calibre biliary system), the absence of an anoma-
lous pancreaticobiliary duct junction (APBDJ), no filling
defects, free flow into the duodenum and no extravasation
of dye. The T-tube was subsequently removed. Eventual
recovery was favorable and liver function tests remained
normal at the 3-year follow-up.3. Discussion
Spontaneous perforation of the nondilated biliary appa-
ratus is extremely rare, especially after age 4 years.5e8
Peak incidence is reported in the first year of life.1 In our
case, the patient was age 7 years, which is an extreme
rarity. The etiology of spontaneous biliary perforation re-
mains elusive.5e10 The presumed obstruction causing the
perforation was due to biliary sludge, inspissated bile,
stones, or stenosis of the ampulla of vater with increased
ductal pressure in 25% of cases.5e10 In addition APBDJ has
been postulated to contribute to the etiology.8e10 APBDJ is
also an etiological factor for the origin of choledochal cyst.3
The disease may be associated with sepsis and in-
compatibility of the ABO blood group in neonates.
Congenital weakness of the bile duct, the presence of a
diverticulum, pancreatitis, viral infection of the bile duct,
tuberculosis, and necrotizing enterocolitis are other pro-
posed risk factors.10
In newborns, spontaneous biliary perforation presents
with gradually worsening abdominal distension and jaun-
dice, whereas painless distension with ascites, jaundice,
clay-colored stools, and failure to thrive are observed in
infants.
Spontaneous biliary perforation typically presents
acutely without previous signs of biliary tract disease,
which facilitates distinguishing it from other causes of
peritonitis. Infants and older children rarely present with
fulminating biliary peritonitis and they would show mild
jaundice and localized or generalized peritonitis with sep-
ticemic or hypovolemic shock.
Investigations generally reveal cholestatic jaundice
(serum bilirubin < 8 mg/dL) with near-normal transaminase
levels. Abdominal USG can be a useful adjunct to diagnosis
(generalized ascitis or localized collection in gall bladder
fossa); however, confirming the diagnosis preoperatively is
difficult.6,10 Absence of pneumoperitoneum on erect
abdominal radiography adds to the difficulty in diagnosis.
Abdominal CT scan reveals the same findings as ultrasound
does, and perforation is extremely difficult to detect.10 CT,
magnetic resonance cholangiopancreatography, cholangi-
ography, 99mTc diisopropyl iminodiacetic acid choles-
cintigraphy, or hepatobiliary scintigraphy may confirm the
diagnosis.6 Scintigraphy reveals radioactivity in the free
peritoneal cavity. These methods are not feasible in most
rural and peripheral areas of India, making preoperative
diagnosis difficult. Herein, we describe the importance of
meticulous clinical examination and erect abdominal radi-
ography. Although routine abdominal paracentesis is not
recommended in infants and children, we suggest that in a
jaundiced child, the diagnosis of spontaneous biliary
perforation should be considered if there is a triad of: (1)
signs of peritonitis; (2) absence of pneumoperitoneum onerect abdominal radiography; and (3) bilious abdominal
paracentesis under ultrasonographic guidance. Prompt
recognition and surgical management is mandatory before
infection because the condition may be fatal if untreated.4
A laparoscopic technique should be considered first if
possible. Sterile biliary ascitis and bile staining are
encountered with flakes over the site of perforation. The
most common site of perforation is at the junction of the
cystic duct and CBD, seen as a hole in the anterior aspect of
the CBD.10 Perforation of the left intrahepatic bile duct has
been reported.
Perforation is typically small and allows a slow efflux of
bile, and may present with pseudocysts. The optimal
strategy is to drain the area and place a T-tube through the
perforation initially, because the presumed obstruction
causing the perforation is inspissated bile or biliary sludge,
which resolves by itself after recovery from the acute
state.7 The T-tube also facilitates the postoperative
assessment of the anatomy of the biliary tree and APBDJ,
and also eliminates choledochal cyst.10 Few studies have
performed initial cholecystostomy drainage.10 A surgical
cholangiogram or an intraoperative cholangiogram (if
feasible) is performed to rule out APBDJ, although it was
not feasible in our case. This method delineates intra- and
extrahepatic biliary system, filling defects, free flow into
the duodenum, and extravasation of dye if present. The
healing time (perforation seals with drainage) is w4 weeks
(supported by our case) after which the T-tube is removed.
Aggressive surgical intervention to suture the site of
perforation is avoided because the bile duct is friable and
congenitally weakened, although primary repair without
any external drainage has been reported. Successful man-
agement by excision of the gall bladder and CBD through
Roux-en-Y hepaticojejunostomy in patients with APBDJ has
been reported; however, this carries a high morbidity and
mortality risk because the patients are dehydrated and
malnourished.10 Finally, surgical treatment always depends
on the clinical findings during examination and treatment
should be individualized according to case. In addition,
APBDJ is associated with an increased risk of choledochal
cyst and malignant degeneration in later life. Hence,
frequent follow-up in later life is crucial.3,10
In conclusion, spontaneous biliary perforation is a rare
but crucial cause of surgical jaundice in children. The
importance of the triad is emphasized considering the
nonavailability of CT. Management is almost always surgi-
cal. External biliary drainage is the most favorable treat-
ment option in a peripheral setting and resource-limited
setup; distal obstruction must be excluded. Prognosis is
favorable with complete recovery if the patient receives
timely management. The condition may be fatal if
untreated.
References
1. Kohli S, Singhal A, Arora A, Singhal S. Spontaneous biliary
peritonitis in children. J Clin Imaging Sci. 2013;3:25.
2. Stringel G, Mercer S. Idiopathic perforation of the biliary tract
in infancy. J Pediatr Surg. 1983;18:546e550.
3. Gupta R, Sharma SB, Soni V, Mathur P. Management dilemma
with choledochal cyst in paediatric patients: a single institu-
tion experience. CIBTech J Surg. 2014;3:27e37.
136 R. Gupta et al.4. Kanojia RP, Sinha SK, Rawat J, Wakhlu A, Kureel S, Tandon R.
Spontaneous biliary perforation in infancy and childhood: clues
to diagnosis. Indian J Pediatr. 2007;74:509e510.
5. Chardot C, Iskandarani F, De Dreuzy O, et al. Spontaneous
perforation of the biliary tract in infancy: a series of 11 cases.
Eur J Pediatr Surg. 1996;6:341e346.
6. Niedbala A, Lankford A, Boswell WC, Rittmeyer C. Spontaneous
perforation of the bile duct. Am Surg. 2000;66:1061e1063.
7. Spigland N, Greco R, Rosenfeld D. Spontaneous biliary perfo-
ration: does external drainage constitute adequate therapy?
J Pediatr Surg. 1996;31:782e784.8. Hasegawa T, Udatsu Y, Kamiyama M, et al. Does
pancreatico-biliary maljunction play a role in spontaneous
perforation of the bile duct in children? Pediatr Surg Int.
2000;16:550e553.
9. Sahnoun L, Belghith M, Jouini R, et al. Spontaneous perfora-
tion of the extrahepatic bile duct in infancy: report of two
cases and literature review. Eur J Pediatr Surg. 2007;17:
132e135.
10. Sai Prasad TR, Chui CH, Low Y, Chong CL, Jacobsen AS. Bile
duct perforation in children: Is it truly spontaneous? Ann Acad
Med Singapore. 2006;35:905e908.
